Phenethyl alcohol (PEA) displays diverse effects on cellular processes in Escherichia coli in the bacteriostatic concentration range. It has been shown to inhibit a new round of deoxyribonucleic acid (DNA) replication (5), affect ribonucleic acid (RNA) and protein syntheses (8, 10) , and inhibit formation of active alkaline phosphatase (12) . In this communication, we present evidence to suggest that at the concentration of 0.25%, this chemical reversibly inhibits gamma ray-induced single-strand breaks in the DNA of E. coli.
DNA strand breaks were analyzed by the procedure of McGrath and Williams (7) as modified by Kaplan (4) . E. coli B/r cells were grown in [3H]thymidine to label DNA uniformly. The cells were irradiated in buffer. After irradiation they were incubated in growth medium in presence or absence of 0.25% PEA. At various times the cells were collected, converted to spheroplasts, lysed on the surface of alkaline sucrose gradients, and centrifuged (4). The sedimentation rate of DNA from cells exposed to 20 krads of gamma radiation (Fig. 1B) was much lower compared with that of DNA from unirradiated cells (Fig. 1A) . Upon incubation of irradiated cells at 37 C for 1 h in growth medium, the sedimentation profile of cellular DNA displayed considerable shifts towards that of DNA from unirradiated cells (Fig. 1C) . This indicates that almost all single-strand breaks introduced by radiation exposure were repaired. No such reversal of DNA sedimentation pattern of irradiated cells could be observable if the growth medium contained 0.25% PEA (Fig. 1D) . Prolonging the incubation in the presence of this chemical for an additional 1 h also did not lead to restoration of the sedimentation pattern (Fig. 1E) (Fig. 1F) . Singlestrand breaks in DNA of irradiated cells that were previously incubated with PEA for 1 h were rejoined upon incubation in growth medium devoid of PEA for 1 h (Fig. 1G) , indicating that the inhibitory effect of PEA on repair of DNA single-strand breaks is reversible.
PEA, at the concentration completely inhibiting repair of DNA single-strand breaks, allowed synthesis of DNA and protein to a certain extent ( Fig. 2 and 3 ). This suggests that thv action of PEA on DNA repair may not result from overall suppression of cellular metabolism. The partial inhibition of the synthesis of DNA and protein and complete blockage of singlestrand break repair may be interrelated phenomena. RNA synthesis has been shown to be more sensitive to this agent than are protein and DNA syntheses (8, 10) . On the basis of this observation, it has been postulated that PEA exerts its effects by primarily inhibiting RNA synthesis. In this context, it may be mentioned that the sensitivity of a new round of DNA replication to 0.25% PEA has been ascribed to specific inhibition of synthesis of a protein that is postulated to be involved in this process (5). A recent report indicates that protein synthesis may be required for rejoining of X ray-induced single-strand breaks in DNA (2) . It is therefore quite plausible that PEA preferentially interferes with synthesis of protein(s) participating in DNA repair and thereby blocking this process.
Silver and Wendt (11) have shown that in the (6) supplemented with 0.4% glucose, 0.25% Casamino Acids, 50 ug of adenosine, (1) per ml and 100 j(ci of [methyl-_H]thymidine per ml (specific activity, 6 Ci/mmol). These cells were further incubated for 1 -h in growth medium containing 100 Mg of unlabeled thymidine per ml. The cells were suspended in 0.022 M phosphate buffer, pH 7.0, at a cell density of 100 cells/ml and exposed to 20 krads gamma rays under nitrogen. After irradiation, they were incubated in growth medium (at a density of 5 x 107 cells/ml) in presence or absence of 0.25% PEA for various times. Spheroplasts were prepared from these cells by the tris(hydroxymethyl)aminomethane-ethylenediaminetetraacetate-lysozyme procedure (4, 7). 0.17 ml of spheroplast suspension (5 x 106 spheroplasts) was overlayered on 0.18 ml of 1% dupanol placed on 4.8 ml of 5 to 20% linear sucrose gradient in 0.1 M NaOH and 0.9 M NaCI. The gradients were left standing for 15 min at room temperature and then centrifuged at 30,000 rpm for 40 min at 20 C by using an SW65 rotor in a Spinco L2-65B ultracentrifuge. After centrifugation, the gradients were fractionated by puncturing the tubes at the bottom and collecting 2-drop fractions on Whatman no. 3 filter paper disks (diameter, 2.4 cm). These disks were washed with trichloroacetic acid, alcohol, and acetone. After drying, the radioactivity in the disks was assayed by a Beckman LS-100 liquid scintillation spectrometer. The radioactivity of each fraction is expressed as percentage of the sum of radioactive counts in DNA in the gradient. The weight-average molecular weight of DNA (denatured in alkaline gradient) was calculated according to McGrath and Williams (7) After irradiation, E. coli Bir cells were incubated at 37 C in growth medium containing 10 ACi of [methyl-3H]thymidine per ml (specific activity, 6 Ci/mmol) and 50 ,g of adenosine per ml at a density-of 5 x 107 cells/ml in the presence and absence of 0.25% PEA. At various times, 0.5-ml portions were transferred to I ml of cold 10% trichloroacetic acid and acid-insoluble radioactivity was determined. [1-_4C] leucine (specific activity, 54 mCi/mmol) in the presence and absence of 0.25 of PEA. At various intervals, 0.5-ml portions were transferred to 1 ml of cold 10% trichloracetic acid and acid-insoluble radioactivity was determined. The curves are designated as in Fig. 2. could be tested by using various known membrane-affecting agents.
Finally, the possibility that the inhibitory effect on the DNA repair could arise from specific sensitivity to PEA of one or more enzymes participating in the DNA repair also exists. 
